For 67Zn NMR lines of solutions of ZnCl2, ZnBr2, and Znl2 in H20 and D20 an anomalous solvent isotope effect is reported. In D20 solutions the lines are shifted to higher frequencies. The difference between the shieldings in H20 and D20 is e.g. o (H 20) -o(D20) = (13.1 ±0.7) ppm for a concentration of 0 .0 2 moles zinc bromide per mole solvent.
For 67Zn NMR lines of solutions of ZnCl2, ZnBr2, and Znl2 in H20 and D20 an anomalous solvent isotope effect is reported. In D20 solutions the lines are shifted to higher frequencies. The difference between the shieldings in H20 and D20 is e.g. o(H 20) -o(D20) = (13.1 ±0.7) ppm for a concentration of 0 .0 2 moles zinc bromide per mole solvent.
The frequency of the NMR signal (Larmor fre quency) of a nucleus in an ion in aqueous solution can depend on the isotopic composition of the sol vent. Such a behaviour has been found for alkali 1-4, halide 115,6 and several other nuclei7-11 in aqueous salt solutions. The largest effect was observed for 20"Pb in aqueous lead salt solutions". The differ ence between the shieldings in H20 and D20 is ö (H20) -o (D20) = -(31 + 3) ppm for a concen tration of 0.004 moles lead nitrate per mole solvent. These shielding differences are presumably due to the different vibronic states of the H20 and D20 molecules surrounding the ions 5.
For i n Cd an indication for a shift to higher frequency was found in a cadmium chloride solu tion n , whereas in perchlorate and nitrate solutions the usual solvent isotope effect was observed.
During a NMR investigation of II b elements, 6'Zn NMR signals were observed in aqueous solu tions for a determination of the shielding constant12. The 6'Zn studies were done at 4.841 MHz in a field of 1.807 Tesla with a Fourier Transform Spectro meter basing on a Bruker pulse spectrometer KR 322 s. For experimental details see for example2.
The dependence of the Larmor frequency of 67Zn on the concentration of aqueous zinc chloride, bro mide, and iodide solutions was measured. The ob served linewidths are in the range between 20 Hz for low and 170 Hz for high concentrations. For all these salts an anomalous shift to higher frequencies Reprint requests to Dr. O. Lutz, Physikalisches Institut der Universität Tübingen, D-7400 Tubingen, Morgen stelle 14, Germany.
was found for the solutions in D20, compared with those in H20. Results are given in the Table 1 .
In other zinc salts, like perchlorate, nitrate, and sulfate, contrarily to cadmium salts, no solvent iso tope effect was observed within an experimental error of ± 1 ppm. But there is also no detectable dependence of the Larmor frequency on the con centration of these salts 12.
The reason for the difference between the normal and anomalous solvent isotope effect must be looked for in the strong halide complexes which are found in zinc and cadmium solutions. For 5:)Mn in the Mn04"-ion, the normal isotope effect is reported 10.
The magnetic shielding of zinc ions by water was evaluated in Ref. 12 : o* = -(6.9 i 0.1) • 10-4. With this number the given differences of Table 1 The cross sections for depolarization of aligned Hg atoms in the metastable 6 3P2-state by collisions with noble gases have been studied by several authors1-4. It seemed to be of some interest to extend these measurements to collisions with other molecules. In this paper we report on an investiga tion of relaxation processes caused by collisions with H2 , N2 and C02 molecules.
The experimental arrangement was as follows: The Hg atoms (even isotopes) were excited to the metastable 6 3P2-state in a vhf. discharge (v = 215 MHz) which was driven by the electric field (about 150V/cm) between the two plates of a ca pacitor outside the resonance vessel which contained the mercury vapour and the foreign gas. The direc tion of the electric field vector was chosen parallel to an external static magnetic field H0 ( « 2.6-10-4 Tesla). With these conditions a longitudinal com ponent of an alignment in the excited state could be produced5. It was necessary to work with a continously pumped system instead of the usual sealedoff resonance cell in order to avoid variations of the foreign gas pressure by clean-up effects in the gas discharge 6. By stimulating rf transitions Am = ± 1 between the Zeeman sublevels of the metastable state by a magnetic rf field Hx perpendicular to H0 the alignment will be disturbed. The change of the alignment can be monitored by the absorption of linearly polarized radiation at i = 5461 Ä corre- sponding to the transition 6 3P2 -> 7 3S1. After switching off the disturbing rf field the alignment will be restored according to an exponential time law, which leads to transient signals in the absorp tion with a time constant r2. r2 is the relaxation time for collisional destruction of the alignment in the metastable state7. The transient signals have been detected by means of a sampling technique which was described elsewhere 7 > 8. Figure 1 and Fig. 2 show the pressure dependence of the relaxation rate l/r 2 for H2 , N2 and C02 . 
